Congenital adenomatoid malformation of the lung was a term first used by Ch'in and Tang (1949) . They described a stillborn infant who had a large cystic mass involving the lower lobe of the left lung. The distinctive histological features included an epithelial lining which in places was peculiarly similar to the tall mucoid epithelium of the pylorus and colon. They collected 10 cases from the literature and considered that the first description of the pathology of this condition was by Stoerk (1897) . Craig, Kirkpatrick, and Neuhauser (1956) reported four more infants, three of whom were successfully treated by lobectomy in the newborn period, and added a further 11 cases from the literature in addition to those collected by Ch'in and Tang. They used the word 'cystic' in their description of the condition. Kwittken and Reiner (1962) described in detail the pathological findings in two cases diagnosed at necropsy. Belanger, La Fleche, and Picard (1964) and Holder and Christy (1964) each reported a case and reviewed the literature. Since then Birdsell, Wentworth, Reilly, and Donohue (1966) have reported eight cases and there have been two further cases reported: these, together with one case omitted from the previous reviews, are listed in Table I (Table II) . Necropsy There was moderate maceration and generalized oedema. The placenta was large, hydropic, and extensively infarcted. The lower lobe of the right lung was entirely replaced by a large, firm tumour mass which filled the right side of the chest. It was grooved laterally by the ribs and medially by the mediastinal structures. The mediastinum was displaced to the left and the left lung and remaining lobes of the right lung were hypoplastic. There was atresia of the terminal ileum, the mesentery was unfixed, and the appendix could not be found. The lungs, including the tumour, were inflated by injection of formalin via the bronchi. Examination after fixation showed that the cut surface of the tumour had many small cystic cavities, the intervening tissue being of firm spongy texture (Fig. 1 ).
Histology The right lower lobe consisted of large irregular spaces with thin walls. The epithelium had been lost due to maceration, but the walls contained abundant elastic fibres. The spaces communicated with smaller sacs about the size of alveolar ducts but having no related alveoli. Some of these sacs had a recently detached lining of large columnar mucoid cells. Histology The cystic and spongy areas contained irregular bronchiolar-like structures with numerous papillary projections. The lining was usually cuboidal or columnar, but in several areas the epithelium consisted of tall mucus-secreting columnar cells (Fig. 2) (Fig. 3) . Additional oxygen was given and she improved initially, but later deteriorated. Thoracotomy was performed on the 8th day and the left lung was removed. The infant failed to breath spontaneously after the operation and died one hour later. Necropsy Examination was performed for H.M. coroner and the thoracic organs were received for examination. The right lung was collapsed and haemorrhagic and the left consisted mainly of the lower lobe which was much enlarged and capped by a small compressed upper lobe. The cut surface of the lower lobe was pale, firm, and cystic (Fig. 4) . Most cavities were 2 to 3 mm. in diameter, but larger ones in the periphery measured up to 2 cm., and injection showed that they communicated with the main bronchus. A thin crescent of compressed noncystic lung invested the upper and medial aspects of the lower lobe.
Histology Only the left lower lobe showed dysplastic features. It consisted of thin-walled spaces of varying size. Some resembled wide bronchioles, and the smaller ones resembled alveoli but were as large as normal alveolar ducts. Papillary projections were common and the epithelial lining was mainly ciliated.
Tall mucoid cells were seen in several places and in some of the spaces there were a few polymorphs and aspirated squames. CASE 4 A little girl was admitted to hospital at the age of 22 months with a one-month history of cough and dyspnoea. She had a temperature of 1000 F. and her respiratory rate was 60/minute. The percussion note was resonant on both sides of the chest but breath sounds were diminished over the right lung. The mediastinum was displaced to the left. A chest radiograph showed a large cyst in the right lung and opacities in the left lung. Thoracotomy was performed and the cyst, which was in the lower lobe, was resected as far as possible. The remainder of the lobe looked normal and lobectomy was not performed. Post-operatively she developed a tension pneumothorax when the chest drainage tube was removed. and this happened on two subsequent attempts to remove the tube. In view of this and of the pathological findings in the resected cyst, lobectomy was performed. Her post-operative recovery was uneventful and she was well when seen three months later.
Histology (a) The resected portion of the cyst was thin-walled with slight thickening of the overlying pleura.
The lining consisted of respiratory type epithelium. partly ciliated, and there were one or two patches of v -7 . . . . O (b) The lobectomy specimen contained a large cyst in its upper part with disruption of the overlying pleural surface in the two areas. The wall was partly trabeculated, and on the apical side there were smaller cystic cavities which injection showed to be in communication with the main bronchus (Fig. 5) .
The histological appearances were similar to those in the resected portion.
CASE S A 4-year-old boy had been 'off colour' for a few months with frequent coughs and colds. There was no acute illness or sudden worsening of his symptoms. He was admitted to hospital with a temperature of 100°F. and a respiratory rate of 58/minute. The left side of the chest moved poorly and was hyper-resonant, and the breath sounds were diminished. A chest radiograph suggested a pneumothorax with collapse of the left lung, except for small areas at the apex and at the base which were adherent to the chest wall. Several unsuccessful attempts were made to aspirate the 'pneumothorax'. The final attempt caused a complete pneumothorax as seen on the radiograph, and it was then thought that the underlying condition was probably a pulmonary cyst. Thoracotomy was perfomed and the lower lobe of the left lung was removed. Recovery was uneventful and at follow-up examination a year later he was quite well.
The resected lobe was largely cystic and distended with air so that much of it was translucent. The apical, hilar, and basal portions were of normal appearance. The remainder consisted of a large cystic cavity bounded laterally by thickened pleura and medially by prominent trabeculae covering the normal lung tissue.
Histology The cavity was lined by a respiratory type of epithelium, mainly ciliated. The wall usually contained thin layers of muscle and elastic tissue and showed a few papillary projections. The cystic cavities appeared to communicate with adjacent alveoli.
CASE 6 A 4-year-old boy had had a persistent cough for a year after measles and was referred to hospital. On examination the percussion note over the right upper lobe was normal, but the breath sounds were diminished and the mediastinum was displaced to the (Fig. 7a, b) . A second chest radiograph showed expansion of the right upper lobe with some air in the lower half of the chest. However, when the tube was removed two days later the lung again collapsed and a further chest radiograph suggested an abnormal cyst-containing lung. Thoracotomy was performed and the right lower lobe was removed. Following this, progress was uneventful and 14 months later he was in good health.
The resected lobe showed a large cyst with a thin bulging lateral wall with two small perforations. The cyst replaced all but the dorsal segment and a thin basal segment of the lobe. There was much trabeculation where it bordered the unaffected areas, and towards the hilar aspect there were several similar, smaller cysts.
Histology The large and small cysts had an epithelial lining, sometimes cuboidal and sometimes ciliated; patches of tall mucoid cells were commonly seen, some showing papillary hyperplasia. The wall contained muscle and elastic tissue and occasional mucous glands. The cystic cavities appeared to communicate with adjacent ducts and alveoli.
CASE 9 A 12-year-old girl first developed chest trouble three weeks before admission when she fell over a chair and later complained of pain in the lower part of the right side of her chest, which persisted for six days. She felt unwell and breathless and later developed a cough and fever. Her temperature was 103°F. and her respiratory rate 52/minute.
The right side of the chest moved poorly, the percussion note was impaired, and breath sounds were diminished. The mediastinum was not displaced. An empyema was suspected and 50 ml. of pus were aspirated. A chest radiograph later showed a multicystic cavity on the right side containing a large amount of fluid, and it was then clear that she had an infected pulmonary cyst rather than an empyema (Fig.  8) . Thoracotomy was performed and the lower lobe of the right lung was removed. Post-operative progress was satisfactory and she was well one year later.
The excised lobe was covered with fibrous exudate and showed fibrous thickening of the pleura anterolaterally. It contained a large cyst, about 160 ml. in volume, which was covered by thickened pleura laterally and by compressed lung on its other aspects. It (Goodyear and Shillitoe, 1959 ) only one lobe is affected. The proportion of the lobe involved varies considerably and our cases show much more extensive involvement in youn.ger children. It is understandable that the smaller lesions may not cause complications until many years have passed. For example, the whole lobe was involved in our stillborn case whereas the eldest child (aged 12 years), showed a large amount of compressed but otherwise normal lung tissue in the affected lobe (compare also Figs 1, 4, and 5) .
The age of the child also has a bearing on the size of the cysts within the lesion. The abnormal lung tissue consists of potential spaces which are in commun,ication with the bronchi and tend to open up with the onset of -respiration. As Craig et al. (1956) have pointed out, the malformed air passages have soft non-cartilaginous walls which tend to collapse during expiration and lead to airtrapping with further distension of the cystic spaces. In the older child, therefore, the lesion consists largely of trapped air, but in the newborn it forms a more solid tumour mass. The demonstration, by injection, of communication with the main bronchi is of great diagnostic importance and should be attempted early in the laboratory examination; it serves to distinguish this condition from those of sequestration and bronchial atresia. The margin of the lesion characteristically has no capsule and may be difficult to define with precision. The larger cysts in older children often have small cystic spaces in the marginal zone, and when these become flattened and distorted, a typically trabeculated appearance results. Histological examination shows the basic structure of a respiratory unit. The larger spaces resemble overgrown bronchioles with a lining of respiratory epithelium and thin layers of muscle and elastica in the wall. The epithelium may show metaplasia, such as is commonly seen in the respiratory tract, and in addition patches of tall mucoid cells. This is similar to that normally seen in the coilon and to that in so-called 'alveolar' or 'bronchiolar' carcinoma of lung, and is a pathognomonic feature which should be searched for in sections taken from different areas; it was found in seven of our nine cases. Another characteristic feature is that there are commonly papillary projections from the wall, even when the cystic cavity appears to be distended, and one might expect to find atrophic as opposed to proliferative changes. The papillae may consist of epithelium only or include the underlying muscle and elastica. This shows that even the lesions from the older children retain their capacity for growth. Most of the smaller spaces resemble alveolar ducts but show no alveolar pouches. Often the cystic spaces in the margins appear to communicate with relatively normal alveoli and it is difficult to be sure whether these belong to adjacent lung tissue or are part of the lesion.
The pathological classification of the condition is somewhat debatable but we agree with Thomas (1949) Eleven of the published case reports were of stillborn babies. Labour was premature in all and there was hydramnios in three. Eight of the babies had generalized oedema which could be confused with hydrops foetalis due to severe Rhesus haemolytic disease. Our first case falls in this group and showed a large, firm tumour mass. We agree with Gottschalk and Abramson (1957) , who consider that the oedema is due to the mass causing obstruction to the venous return to the heart. Our second and third cases developed severe respiratory distress in the newborn period. Thirtythree of the 47 reported cases belong in this group. Many were born prematurely and some died soon after birth. Clinical examination suggests either a pneumothorax or a solid lung, and the mediastinum is widely displaced. The clinical diagnosis is from other conditions causing a large shift of the mediastinum associated with severe respiratory distress, especially lobar emphysema, pneumothorax, and diaphragmatic hernia.
A chest radiograph is essential for making the diagnosis and should distinguish these conditions, although a barium meal examination may be needed to exclude a diaphragmatic hernia. However, our two neonatal cases did not show predominantly cystic appearances; the affected lobe had a rather 'solid' appearance with mottled opacity containing a number of fairly small, incompletely demarcated cavities (Fig. 3) . Compression of uninvolved lobes could not be identified but there was overdistension of the affected lung with mediastinal displacement to the opposite side. The differential diagnosis of the radiological findings has been discussed in detail by Belanger et al. (1964) , but it is not essential to make a preoperative diagnosis of the nature of the cystic condition as urgent thoracotomy is needed. Successful treatment, as in our case 2, was first reported by Fischer, Tropea, and Bailey (1943) , and since then a total of 10 cases are known to have recovered following surgery in the newborn period.
Our remaining six cases were in older children, whereas only three previous cases have been reported in children outside the newborn period (Birdsell et al., 1966 (see Table I ); Caffey, 1961; and Kirkpatrick, 1967 ; clinical details of these last two patients are not given). It is remarkable that these children appear to have been completely symptomless in early life, as in our case 9, even for as long as 12 years. Perhaps a recent incidental necropsy finding is of relevance to this. A premature male baby died at 11 days with the megacystis syndrome. There had been no respiratory symptoms, and the lungs were unremarkable at necropsy. Histological examination showed that part of one segment of one lobe had a dysplastic appearance similar to that in the cases presented above (Fig. 9) . The whole area measured less than 05 cm. in diameter, and respiratory symptoms would have been unlikely to develop for a considerable time if the infant had lived. As already noted, the histological appearance of these lesions suggests that a capacity for continued growth is maintained, and it is quite possible that the larger cysts in the older children were as inconspicuous as this at birth.
Diagnosis in the older children may be particularly difficult. The main radiological features in five were overdistension of a major part of one lung and mediastinal shift to the opposite side. Associated features of the over-distension were widening of intercostal spaces and depression of the diaphragm. It was apparent that the whole lung was not involved, as compressed lung could be identified in one or more areas. The distended portion was variable in the definition of its boundary and it was usually incompletely demarcated. However, a curved white boundary line suggesting a cyst was seen in at least some places, especially in oblique or lateral radiographs (Fig.  6) . The area of increased translucency might appear to contain somewhat widely spaced vascular markings, really situated in an over-or under-lying region of normal, compressed lung. In addition, there was always a number of thin, incomplete linear opacities within the hypertranslucent area, giving an impression of slight septation.
A frankly multicystic appearance was seen in only two or three. In one child (case 9), where there was a large fluid-level in the main cyst, the radiographs were thought initially to indicate a loculated empyema; indeed, the fluid removed was pus but post-aspiration radiographs revealed the underlying lung to be multicystic (Fig. 8) . Similarly, case 7 of Birdsell et al. (1966) had a pulmonary abscess and the underlying cystic condition of the lung was not suspected initially. Our case 5 had an insidious onset of respiratory symptoms and the cystic area of the lung was so distended with air as to mimic the clinical and radiological features of a pneumothorax. In case 8 the presenting feature was a tension pneumothorax with complete collapse of the lung. In retrospect, the lower lobe of the collapsed lung could have been suspected to be cystic from the initial radiograph but this did not become obvious until after re-expansion, when pleural air had been released (Fig. 7) .
The prognosis in older children is even better than in newborn infants, as all our six children have survived and are well.
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